TI TLE OF THE | NVENTI ON Resi.n Seal i ng Apparatus and Resin Sealing Mthod
BACKCGROUND OF THE I NVENTION Field of the Invention 5 The present invention
relates to a resin sealing (or encapsul ating) apparatus and a resin

seal ing (or encapsulating) nethod for form ng an el ectroni c conponent by
sealing a chip-like elenent (hereinafter properly referred to as "chip")
nmounted on a circuit board (hereinafter referred to as "substrate") such
as a printed board with resin. Description of the Background Art 10 A
conventional resin sealing apparatus is described with reference to Figs. 7
to 10. Al drawi ngs described bel ow are exaggeratedly illustrated for
sinmplifyi AGTLROF THEANYENDIONAs shown in Figs. 7 to 10, the conventional

resin sealing a&%aratus is provided wth a resin sealing nold 3 having a
| ower ol d sect REHNDealHg Apparaipesndesn seaing Method 15 The | ower nol d

section lgA%fﬁgqlmrdﬁn%ﬂﬁm@ﬁiioﬁ A substrate block 5 partially

constitutingt is set in the recess 4. A disc

(coni cal ) Fed bfGe Udiehtiody formed by a plurality of disc springs 6
el astically supports the substrate block 5. A spacer 8 having a prescribed
t hi ckness i s pr dhe gedelsanveston tetesetioseresiprsealigpg on ¢ncapsautedingheppabatis and

ot .blo i.s fixed to the recess 4 to be

surface of the recess 4. A Kk
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provi ded wirtdit Bogod (hepeinified nefdedvisigulsstiayd") ndhias alpriafeddardwité etsimar

pl unger 11 is_ provided in the pot portion 10 to be vertically novable. A
resin t ableseriptionjof thedBackpraurd Ast unger 11 as a raw material for fluid

positi on oppos it & EHRE TR Bne e TS TR RIR AR 107" °
o be cont | nuobs Lo B L bte Y ™ Bt one.
2 and 1 adesceipbsed, the pot
As shown in Figs. 7 to 10, the conventional resin sealing apparatus is provided
with a resin sealing mold 3 having a lower mold section 1 and an upper mold section 2.
15 . The lower mold section 1 is provided with a recess 4. A substrate block 5 partially
constituting the lower mold section 1 is set in the recess 4. A disc (conical) spring unit
7 formed by a plurality of disc springs 6 elastically supports the substrate block 5. A
- “spacer 8 having a prescribed thickness is provided between the disc spring unit 7 and the
“bottom surface of the recess 4. A pot block 9 is fixed to the recess 4 to be adjacent to
20 the substrate block 5. In other words, the disc spring unit 7 elastically supports the
substrate block 5 to be vertically movable in contact with the side walls of the pot block
9. The pot block 9 is provided with a pot portion 10 having a cylindrical space. A
-columnar plunger 11 is provided in the pot portion 10 to be vertically movable. A resin
tablet 12 is set on the plunger 11 as a raw material for fluid resin.
25 The upper mold section 2 is provided with a concave cull 13 on a position
opposite to the pot portion 10. A trench-shaped runner 14 is provided to be

continuous to the cull 13. Furthef, a cavity 15 is provided to be continuous to the

- runner 14.  When the upper and lower mold sections 2 and 1 are closed, the pot
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-1 portion 10 and the cavity 15 conmunicate with each other through a resin
passage formed by the cull 13 and the runner 14. A substrate 16 nounted
with one or a plurality of chips (not shown) is set on the substrate bl ock
5 so that end surfaces (right side surfaces in Figs. 7 to 10) of the
substrate 16 and the substrate block 5 are flush with O each other. The
substrate 16 is so set on the substrate block 5 that the cavity 15 stores
the chi p(s) nounted thereon when the upper and | ower nold sections 2 and 1
are closed. The aforenentioned conventional resin sealing apparatus
operates as follows: First, the upper nold section 2 noves downward in the

state shopertion 10 ghd the cakitye5 chfhntungcateowith esdhr dthgreh@ugh Beedippessagedl d section
2 comes into contact with the upper surface of the pot block 9 provided on
t he | ower forpled bydle pwhl3 anglthe runer kht chlshbﬁtfwtfalffempuﬂed wiid onetpdr t he upper

and | ower tlo are ¢ t hi I05|n sta f the
pper *anaPISfLt 8FEHiAs GBEos S 88 Bk spflehEhBel PP efis i et el 1y
suppor t ed s@¥ stifffes ¢ Bigs. Mol 1@? oBPetsuBstAsl 16 Bkl HRREKstAR Klo@es hicdMusR wigl d t he
substrate 16 therebetwween wi 15 a prescribed clanp pressure- The pot

bl ocko 9 | saqirabered Talugaubssnatet Heis tapp@rormbb dubsératei dock?s thahthe cavidy Uppteresand

| ower ggﬁklons 2 $ﬂ1 ar.e c osed, ?F subs éate b o 5 noves
dovvnvvar d i ppuipq ihepaqn “é‘}e&é SAAPREE 2B¢ [QFE "}ﬁi S§H18% 9“ TREN, a heater
(not showp),.py ovided on the |ower nold section | heats the resin tablet 12

as 20 shown in Fig. 8, thereby nmelting the sanme. Consequently, fluid resin
17 i.s forned, Theaforéhentphedg@ivehtidnahee@SseulmyaipParailwperatdsarsifbiloves:resin 17
is injected into the cavity 15 subsequently through the cull and t he
runner 14 Flsie thegippRempldessstigne2 m@maﬂ d@@lwarrdnmth@étqm 3wg’€vmf5¢ Tas Bwemwn in
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Thereafter the upper and | ower nold sections 2 and | are sO opened that the
resin that the upper and lower sections 2 and 1 are closed. In this mold closing state of the
upper and lower mold sections 2 and 1, the substrate block 5 elastically supported by the
disc spring unit 7 and the upper mold section 2 hold the substrate 16 therebetween with
15 . aprescribed clamp pressure. The pot block 9 is pressed against the upper mold section
2,
‘When the upper and lower mold sections 2 and 1 are closed, the substrate
block 5 moves downward in contact with the side walls of the pot block 9. Then, a
heater (not shown) provided on the lower mold section 1 heats the resin tablet 12 as
20 shown in Fig. 8, thereby melting the same. Consequently, fluid resin 17 is formed.
Then, the plunger 11 moves upward. Thus, the fluid resin 17 is injected into
the cavity 15 subsequently through the cull and the runner 14 due to the pressure
applied from the plunger 15, as shown in Fig. 8. Then, the fluid resin 17 is further
heated and thereby hardened. Consequently, hardened resin is formed. Thus, a resin
25 molding including the substrate 16, the chip(s) and the hardened resin is completed.
Thereafter the upper and lower mold sections 2 and 1 are so opened that the resin

molding including the substrate 16 and the hardened resin is taken out. = When the

upper and lower mold sections 2 and 1 are opened, the substrate block 5 moves upward



mol di ng i ncluding the substrate 16 and the hardened resin is taken out.
When the upper and |lower nold sections 2 and | are opened, the substrate
bl ock 5 noves upward -2 in contact with the side walls of the pot block 9.
However, the aforenentioned prior art has the follow ng problens: The first
probl em arises froma clearance fornmed between the end surface (right side
surface in Fig. 9) of the substrate 16 and a side wall (left side surface
in Fig. 9) of 5 the pot block 9 as shown in Fig. 9. In the conventi onal
resin sealing apparatus, a clearance 18 is provided between the side walls
of the substrate block 5 and the pot block 9 for protecting the vertical
novi ng f uincdoneaet ofithtthesideibally efttee potosikclo9. Therefore, the fluid resin 18
partially infiltrates into the clearance 18 and is thereafter hardened.
“Thus, unnecessa?&?wwaerdé}eeaéorﬁ@@wpr@é W@rﬁﬁmweufﬁllqmg@r%%ce 18, as shown

in Fig. 9. 10, Ps't%Eﬂ%‘I"e earést rof ' HIEARA %f cLﬁ'eSw%Qn trhg%'né‘ S %ces({xfﬁ‘ﬁt' d
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therefore, the hardened resin 19 inhibits the substrate block 5 from

vertbcal Hswstrbleck Trsisbown ireFigpper Inahd comrerionmbrasinswsaliignpparitumd 1 are so
insufficiently clpsed that an r Iea 20 is f b n the upper
sur f ace of’leir%x?%;eé)ﬁé’fo‘ﬁ@%c%? e&‘ﬁge Flﬁ f%&l’"?%@ée @f’cr?ﬂémﬁhﬁe"rmnol d
section 2 y nto
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resin nol dierfipid EEsrne]rﬂdlmr&a‘llydeﬁl&Gﬁes o theutlédignce 18had iathercefi@rtardoned. resin

burr inhibits the substrate bl ock 5 from downward novenent. Therefore, the
upper nold %%é‘fmft‘?ﬁssﬂ%lﬂ?s d gesiin1 ] doanaskin thy dearandg; 1t8ha~°asfh0@wclé§$g Ve 20
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dependi ng arac S |cs reof e secon emarises from

the el astite p‘o@ bmk@fortafdﬁeréé &Cths plibsh@tdblbék 7in weRleaiace fOr 1ol dibsgubie
substrate 16, if having a relatively large thickness, the substrate 16 may

be damagegesithigaling e éblerefgéﬁ, et har drsied pesénr 191mhd>1t§éfcqﬂubﬁraze floek Sdrems
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insufficiently closed that another clearance 20 is formed between the upper surface of
15 the pot block 9 and the lower surface of the upper mold section 2 as shown in Fig. 10.
- The fluid lresin 17 partially flows into this clearance 20 and is hardened to form a resin
burr.  Consequently, the resin molding is rendered defective. Further, the
- aforementioned resin burr inhibits the substrate block 5 from downward movement.
Therefore, the upper mold section 2 pushes down the substrate 16 with an excessive
- 20 clamp pressure. Consequently, the substrate 16 may be damaged or broken depending
on the characteristics thereof. |
The second problem arises from the elastic force of the disc spring unit 7
employed for holding the substrate 16. If having a relatively large thickness, the
“substrate 16 may be damaged when pressed against the upper mold section 2 with an
25 excessive clamp pressure.  Also in this case, the clearance 20 is formed between the
upper surface of the pot block 9 and the iower surface of the upper mold section 2, and
a resin burr may be formed in this clearance 20 to result in a defective resin molding.

When the substrate 16 is exchanged for another substrate 16 having a different thickness,
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upper surface of the pot block 9 and the | ower surface of the upper nold
section 2, and a resin burr may be fornmed in this clearance 20 to result
in a defective resin nolding. Wen the substrate 16 is exchanged for

anot her substrate 16 having a different thickness, -3 the disc spring unit
7 suitable for the precedent substrate 16 may be incapable of absorbing.
the difference between the thicknesses of the two types of substrates 16.
In this case, the nunber of the disc springs 6 nust be increased or
decreased by deconposing the lower nold section 1 or the spacer 8 nust be
exchanged for another 5 one having a different thickness. Consequently, the
nunber of  tradist aprdngrunitg’ stimple fosthe prsadsmstibgy@cud may be ineasabte. ofThi s probl em
may al so ari se when the digc spring unit 7 1is replaced with another type

of spring BFORHGthe Aifisrense Petwserierthisknessesfyheiwatypes @rsubstrateyy 16 ndn| j ke

f hol di ng; .t j.tha | th
af or onent | ACA T Rt Of i Mespifiell PR peh AR AR R AR 10 resin

19, i.e. adecempBsiitiihelowaimeldsettional biSte 35adet Binthst BSEfheeH M@ Arditheri SCOSi ty
is wdely wused in order to reduce the thickness of an el ectronic

conpo®ent . on@pNnRY differgrehickNgNT| ChhsEaeently cthe numbervefiminufachaingtséens ipr oposed
i n consi ded',atdi on of the aforenenti ong I[E)erbl ens, and an obj ect theJ/'eof IS
to provi delisadyatasrously mergsehparis pODETSay A ahis P Rendia AR riRg 1
_preventin i i . i i :
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attai n t heordholilenfenhbhliredhebjtsotte 1% welsa prgeakiamy meparcat us according to a
first aspect of the present inyention conprises a |aower nold sgction

receiving a substPaRsIHRIFBANHGNEA PN that keatsrl dorittunnacestiry Brdened; s
rtred [0 lig 1804 9WEln BB oAkl At & ﬁ&dx&g} h&iRld Ww/RYRGPrs willgy POt DI ock

has a pot portion reserving resin. ung itted 1n the pot

portion .t oushéiverti waktycerthy diidi@essdfan epctibgercogypbhemdes the fluid resin. An
upper nol d section isgprovided 0 ggsitely to the |ower nold section. The

upper nol SEMMABY QBRIHE PAVENTIQNoring the chip-1ike element and a resin’
passage r ender | ”%etﬂ}gseﬁf’ fnvgrﬁfo%ihgg bger}ldpr%pr)]gse Y i(:(gr}/sicf:e(r)a%%if Rt e W th each
aforementioned problems, and an object thereof is to provide a}resin sealing apparatus
15 and a resin sealing method preventing formation of a resin burr, damage of a resin
molding and additional labor for adjusting the height of the resin molding.
In order to attain the aforementioned object, a resin sealing apparatus
according to a first aspect of the present invention comprises a lower mold section
receiving a substrate mounted with a chip-like element. A pot block is fitted in the
20 . lower mold section to be vertically movable. The pot block has a pot portion reserving
fluid resin. A plunger is fitted in the pot portion to be vertically movable. The
plunger extrudes the fluid resin.  An upper mold section is provided oppositely to the
lower mold section. The upper mold section has a cavity storing the chip-like element
and a resin passage rendering the pot portion and the cavity communicate with each
25 other.  This resin sealing apparatus seals the chip-like element with hardened resin
formed by the ﬂﬁid resin injected into and hardened in the cavity.
This resin sealing apparatus further comprises vertical moving means vertically

moving the pot block. When the upper and lower mold sections are closed, the upper
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25 other. This resin sealing apparatus seals the chip-like elenent with
hardened resin fornmed by the fluid resin injected into and hardened in the
cavity. This resin sealing apparatus further conprises vertical noving
means vertically noving the pot block. Wen the upper and | ower nold
sections are closed, the upper and |lower nold sections hold the substrate

t herebetween with a proper pressure while the vertical noving neans
presses the pot bl ock against the upper nold section. Wien the upper and
tower nold sections are released fromnold closing, on the other hand, the
vertical noving nmeans noves the pot block upward in contact with the | ower
mol d - 5 sewtlilower roldesétivns daldi the subppatedhersbetwear withg prapea pssooadvialspect of
the present invention conprises % | ower nol d section receiving a substrate
mount ed wi ff VELEHIRYIRKBEHSdTRsaES ¢ eAO%chwwt the ypper Baldisgetidie 1T nol d
section. T r i r Vi : ' '
verticallfnﬁg a Fgagfﬁﬁggid?%9¢$%?géakﬁggﬁ%ﬁﬁg?ﬁkgg?%%§qu%§ﬁ§gh% unger

extrudes  tthevérivalGndvesd MearBmdiRP Ee R bibck @pivalinl OnRcOWitH etk [oRRPaIEl Y t O
the |ower nold section. The upper nold section has a cavity storing the
chi p-%i ke sfé9rent and a resin passage rendering the pot portion and the

it [ ith. h other. Thi ' | i 1 s th
chi p-1i ke e ererit 1T 372013k OGS BS0HNEH B ArsEEPE PR of L RICPBLI T Rect ed

into and hahgeRed ot %1&@&15%@&%@@ Sibbiestt hosRRlivith ABRAIIRE RmicHf. t her ~
conpri ses a novabl e nenber pressing the substrate against the side wall of

t he pot bl Adopkt bleflorditteden thedewemmdldlsesvem. nilhd peebloick has a potepocopl et el y

cl osed. This resin sealing apparatus having the pot block and t | ower

mol 0 sect | GHPTVRE SHICTPART o HRalI) mpgstls Bngy iy inabs H?te&qrgoe-hgle 49 ui d

resifni nt , i I; essy t i ] nde wal |
of "t S pot? ES: FRANSK indik Fes, Za8 el HEIEWRALL R o R08! SitoshilF 1SS Doc
of the predsent mblivieadioron TieMpheymol seaiinthas aahvingstafinathatchip-tiengemaitng a

| ower nmold section receiving a substrate nounted with a chip-1like el enent.
A pot bl ocladiagresin passags rendereng thowet pastion ardthe savityocasemuneate Wethiseeh novabl e.

B T A
formed by the fluid resin injected into and hardened in the cavity.

15 This resin sealing apparatus further comprises a movable member pressing the
substrate against the side wall of the pot block before the upper and lower mold sections
are completely closed. - This resin sealing apparatus having the pot block and the lower
mold section which are relatively vertically movable injects the fluid resin into the cavity
while pressing the substrate against the side wall of the pot block.

20 A resin sealing method according to the first aspect of the present invention
employs a resin sealing apparatus comprising a lower mold section receiving a substrate
mounted with a chip-like element. A pot block is fitted in the lower mold section to be
vertically movable. - The pot block has a pot portion reserving fluid resin. ~ A plunger

- 1s fitted in the pot portion to be vertically movable. = The plunger extrudes the fluid

25 resin.  An upper mold section is provided oppositely to the lower mold section. The

upper mold section has a cavity storing the chip-like element and a resin passage

rendering the pot portion and the cavity communicate with each other.

- The resin sealing method according to the first aspect of the present invention
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25 resin. An upper nold section is provided oppositely to the | ower nold
section. The upper nold section has a cavity storing the chip-like el enent
and a resin passage rendering the pot portion and the cavity comuni cate
wi th each other. The resin sealing nethod according to the first aspect of
the present invention -5 uses the aforenentioned resin sealing apparatus
for sealing the chip-like elenent wwth hardened resin fornmed by the fluid
resin injected into and hardened in the cavity. In this resin sealing

met hod, the upper and | ower nold sections hold the substrate therebetween
with a proper pressure. Then, the pot block is pressed against 5 the upper
mol d sect jugs.ther w‘er@m@pn@m@sm@mmgmpp@ra@@éon geakngaihe Cbllpdé@(ﬂemﬁﬂburgth t he

af orement i, one the substrate t he pot bl ock.
it he st B Bt BRirr e Mt e fiaea T BEehnRe  F ect o
into the cavi tyIIY‘{htlsl"reglh%ealm | MRRSRT ’thea\HHJeP &Rt %ol{?ercqgﬁkel%ld ffen, the pot
bl ock i s noved upward in cofntact With he | ower section after the
upper and stimtvate therebetseet iviths momerrped:semed ThewrtherpdtcblodkO's preasddnapaindt r esi n
seal i ng nethod accor di ng to t he second aspect of the present invention

enpl &ys at‘ee‘iﬂpﬁr@@ jeRECmpp HE’%%Q%%WPEF‘H %@Ctlweﬁbﬁﬂi@wghdherecei vi ng
avsubstra tted in the
| ower re Q?S&%ggkggé $§§ﬁ éﬁﬁg%g @%HW%ngéPP@ﬁock %ééba pot

porti on r Q&Eémtrﬂ@)néd tsth deglidgmethod)| tHO g€ rddin ls&nﬁetttetl aflo it daRy PAth thertion to.
be vertlcally novabl e. The plunger extrudes the fluid resin. An upper nold

secti on i $lyseeperbthersfoshardengdt o There thempirbleal) is mowed pwardTheontagipeith nol d
t h h hi K | t d
R R R

resip sealiR@gmet hod according to the second aspect of the present

i nvention 20 uses the aforenentioned resin sealing apparatus for sealing
~the chip-like elAemeintsealingmétbsdiametingi the bevonedsppet dfide prasemt inesition
injected intp and hardened in the cavity In this resin sealing nethod,
the upper SERPYF BVENN 33 IFE SRAIBTROPRINE oS ol rostien evEngGen WESHEe Then,

- the pot bl ogkdiSyi] £ éﬁﬁqm@%@n{%ﬁf. tﬁJ‘meﬂB&E isHRted if BRULREr mold section to be
vertically movable. The pot block has a pot portion reserving fluid resin. A plunger
15 is fitted in the pot portion to be vertically movable. The plunger extrudes the fluid
- resin. ~ An upper mold section is provided oppositely to the lower mold section. The
upper mold section has a cavity storing the chip-like element and a resin passage
rendering the pot portion and the cavity communicate with each other.
The resin sealing method according to the second aspect of the present invention
20 uses the aforementioned resin sealing apparatus for sealing the chip-like element with
hardened resin formed by the fluid resin injected into and hardened in the cavity.
In this resin sealing method, the upper and lower mold sections hold the
substrate therebetween. Then, the pot block is pressed against the upper mold section.
The upper and lower mold sections are closed through the steps of holding the substrate
25 and pressing the pot block. In the aforementioned resin sealing method, the substrate
is pressed against the side wall of the pot block before the upper and lower mold
- sections are completely closed, so that the fluid resin is injected into the cavity with the

_plunger and thereafter hardened in this state. Then, the upper and lower mold sections
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The upper and | ower nold sections are closed through the steps of hol ding
the substrate 25 and pressing the pot block. In the aforenentioned resin
seal ing nethod, the substrate is pressed against the side wall of the pot
bl ock before the upper and |lower nold sections are conpletely closed, so
that the fluid resinis injected into the cavity wwth the plunger and
thereafter hardened in this state. Then, the upper and | ower nold sections
are opened. In the resin sealing apparatus and the resin sealing nethod
according to the first aspect of the present invention, the pot block is
noved upward in contact wwth the ower nold section when the upper and

| ower nol erespenddons are rel eased from nol d closing 5 Al so when unnecessary
hardened resin_is forned b art of t e fluid, resi |nf|I ratlg%f%nto a

‘clearance, t he?bt?lf)rr%gm ieﬁlé“ Bratasand ﬁéﬁsﬂbﬁ? frerragthpd pecog pefd e to the
upward n&‘ﬁ@émtth@f;regéﬁ? iRRhtid, %kpoé-gnﬁk‘?ﬁ( 2bFed %ﬂWé}th %dt&jdt Rt fhe Wé}r ed

bet ween the | ower section and the pot k. Thus, formation a
cl ear.ancembki sretion When tlnppneper aidrbwaeremolid sed:tmnpete feleagdd feord rrtdhcecllo@mgr sur face
nol d section as well .as 10 formation of a resin_burr in such a

f ot
8| ea anceREPéN&?Pé\?@?ﬁeéﬁfy kardensdresin pdoangskhy pareof the Bgidggun iidratingin@anage.
I ddi t t t

n addi 'QEleallaH& Hfég&%rreoperdn%}@@essaﬁglrlée’rsdgrﬁe;aeée%{?fshOg%ﬁ’ed 418 té'ﬂl?éﬁ;{ﬁés g Spring

t her ebet ween through a

unit. ThUSlDVérhﬁlt roéﬁherpotemkl NFhéRfrré, atestsidids it B@suse;ddse&waéxﬂmcs\hera proper
clanp pressure by controlllnggthe 15 operation of the upper or |ower nold
secti on a@owm@wwg Rokblegise Hms@matlr@ efirecleasaitsstbetvasntthy wRrgn

el asticit n Al s t he su trate is |spersed in
hi ckness ufite Bt et BBES A8y ikdawe Sofey B Be bPSertol shdir 6 SlaSr event ed
fr Oﬂdamﬂﬁmaﬁé}goftd’@sﬁﬁ%ﬁﬂ 1ﬁa;.hclp'9§lb$r'aﬁ’d'é érg'ﬁfe%@ﬁteﬁrE‘YFMer bge a¢listatesd through
di sc springs or a spacer. Wen the upper and | ower |'d sections are

cl osed, th@VmENiﬂcmMMnmgeng neans 20 presses the pot bl ock agalnst the
upper nDId sec for ion of a cleara bet wee e up

surface of thenpacﬁ@wﬂno UPREF § OWGK/\E‘Pds%SFW%é‘OEf&Fﬁ%b%%EeH‘q FeeBect i on
as wel | a%ltfl‘arp‘f@ﬁér%rrg; r@ssﬁ?éévghﬁﬁrtﬁroh SHEE s Ir% rreth s%@ré&'i vented. In

the resin sealing app ratus an e re In sea ‘according to the
sealing apparatus holds the substrate with a proper clamp pressure by controlling the

15 - operation of the upper or lower mold section as compared with a case of holding the
substrate through elasticity of a disc spring unit. = Also when the substrate is dispersed
in thickness and variable in standard, therefore, the substrate is prevented from damage
and the vertical position thereof may not be adjusted through disc springs or a spacer.

When the upper and lower mold sections are closed, the vertical moving means

20 presses the pot block against the upper mold section. Thus, formation of a clearance
between the upper surface of the pot block and the lower surface of the upper mold
section as well as formation of a resin burr in such a clearance are prevented.

- In the resin sealing apparatus and the resin sealing method according to the
second aspect of the present invention, the fluid resin is injected into the cavity when the

25 upper and lower mold sections are closed and the substrate is pressed against the side
wall of the pot block with formation of no clearance between the side wall of the pot
block and the end surface of the substrate. Thus, the fluid resin is prevented from

infiltrating into a clearance provided between the lower mold section and the pot block.
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second aspect of the present invention, the fluid resinis injected into
the cavity when the 25 upper and | ower nold sections are closed and the
substrate is pressed against the side wall of the pot block with formation
of no clearance between the side wall of the pot block and the end surface
of the substrate. Thus, the fluid resin is prevented from infiltrating
into a clearance provided between the |lower nold section and the pot bl ock.
-7 Thus, no unnecessary hardened resin is forned in such a cl earance,
whereby snmooth sliding is ensured between the | ower nold section and the
pot bl ock. Thus, formation of a resin burr in a clearance between the
upper -sur Thice nofunndvesspot hapldenet resndis forenedomeuch scledrane, whetehg smppthr nol d

section as. wel|l as damage of the suhstrate are ed._ The, foregoi ng and
ot her obj S0 is RS ‘%e%t&si%erem 35%&}&%@&5&40 TR H#‘B%gﬁfm"i m%enti on
W || becoge, f@gln%u?rpiﬂﬁrc?&trekrfcé‘gg?v&egﬁtﬁe nd QM&&cQ%mehg%@bﬁa%ﬁ%a pid BQepf the

present invention when taken in conju tion wth't acconpanyi ng draw ngs.
BRI EF DESTRfaed bfile dippdiHioIDRAMIANGS Wéligas dhmage af thecubgragd argipesveatedwi ng a
resip sealing apparatus accordln% to a first 10 enbodi nent of the present
inveRtion in a fﬁ s g MRE N dA R POISE o feBtUTeY dsRACEANdqdvantages T the 5 sect i onal

view s howgl%gentt Iﬂﬁ/eﬁt?éd ?ll g!mlng%o"ilg Qﬂ%a%n"f?ro%: rfﬁfl#@m% %e{apgd d%scﬁ 1tlon gflt;Od' ment

in a stat |nject|n resin oacav ig. 3

i's a sect thenadseit 1ﬁWrﬁlbﬁWH'¢ﬁ tékeh @5 EohjeREbh ﬂ@th&ﬂ@aémnﬁﬁgafﬁlﬂ@ tO a
second enbodi nent of the present invention in a state 1mMmedi ately after a

substrateBRi@FEﬁﬁEEUPEIQNH3ﬁﬂ§EiDﬁfﬂﬁﬂﬂ3§ot bl ock before nold closing;, Fig.
4 is a sectional. #em/sh ng. tQ@ resin sealun&_S Ega at us gccord%ngito t he
second enbodi mehig 1 # 25SHARAL Viey| TEplEA Fosi sgaliBAPRATERI SCEord G TPy I nol d
cl ogpng;- Emgodléeﬁt%f@héﬁl‘éﬁér@ ﬂ@'entYdrﬁWa%@é?Nrﬂﬁeﬁafe%e%r@%lﬂ BRsi@ppar at us
according to a thi enbodi nent of the present ‘invention in a state
~injecting flui dFlge% ;] saotlonadivrcwskmyvmg‘metresm sezﬁngw]matas scouhEsta the o

cont act th a pot bl.ock u on nmol d cl osi ng; sectlonal Vi ew
showi ng bt B fRmes it fRsting fufiesn ﬁg‘a? by 4l a8 bodi ment i n
an opened stat egjg 3 s 3 sectional view showing a resin sealing apparatus according to a
second embodiment of the present invention in a state immediately after a substrate
15 comes into contact with a pot block before mold closing;
Fig. 4 is a sectional view showing the resin sealing apparatus according to the
- second embodiment in a state injecting fluid resin into a cavity after mold closing;
Fig. 5 is a sectional view showing a resin sealing apparatus according to a third
embodiment of the present invention in a state injecting fluid resin into a cavity after a
20 - substrate comes into contact with a pot block upon mold closing;
Fig. 6 is a sectional view showing the resin sealing apparatus according to the
third embodiment in an opened state;
Fig. 7 is a sectional view showing a conventional resin sealing apparatus in a

state immediately before mold closing;

Do
gt

Fig. 8 is a sectional view showing the conventional resin sealing apparatusin a
state injecting fluid resin into a cavity after mold closing;
- Fig. 9 is a sectional view showing the conventional resin sealing apparatus with

fluid resin infiltrating into a clearance; and



Fig. 7 is a sectional view showi ng a conventional resin sealing apparatus
in a state imediately before nold closing; 25 Fig. 8 is a sectional view
showi ng the conventional resin sealing apparatus in.a state injecting
fluid resin into a cavity after nold closing; Fig. 9 is a sectional view
showi ng the conventional resin sealing apparatus with fluid resin
infiltrating into a clearance; and -8 Fig. 10 is a sectional view show ng
the fluid resin, infiltrating into the clearance, hardened to inhibit a
substrate block fromvertical novenent. DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS Resi n seal i ng apparatuses accordi ng to enbodi nents of the
present inventi big. 1@isa sestion yismi thowing thh fluil resisninBlttatingings thekcleasarge, The

resin seali ppar.at.us accordin to each enbodi ment of the present

inventionhwgggﬁﬁgﬂQﬁWfﬁﬁv t%ﬁéh@ékﬁ?m‘ﬁ%??@m%Y?%ﬁ¥ure to the conventiona
resin sealjEyrapREORIGS THE'PREFERRBYSEVBUBIMERSS" seal i ng apparatus  shown
in Figs. 7 to 10 and the resin sealing apparatuses according to the

enbodi nents  sh8esin iserlikg gpparitubes aBcordmgttd @mbotianentspfshaplesant stventtdrur es and

functions are denoted by 10 the sape reference nunerals respective]y.
(First EnBOioreftsrriped with referenss tﬁ?l&sp;sé? & ud ha cetn Hekng rpartyy gogprding

enbodi Menty Ol AR oBHSHEBE el JRAEAL ML KAGGALER HhilD f BLRIGACRL ), FI oS, |

and 2. Inthe resin seallng appara according’to I'rst e ment, a

lower nol theswabémiondl resin peadivip dpshrivus h 1a theE@BentonadfesihSeslli@wpphiantsi 9. 1. A
substrate block 5 partially constituting the lower nold section 1 is
provi ded siPwhia igsedde 14 ang threrepin sexding apparajuses ackerdingttoghe ernbadiments her eof

1 SISt SR TEDS ARSIl B AR Bt o

with the recess roug Yel astic

menigr Suehk sAitedefdichbe BhEMAG rodpettivelyiccording to the first enbodi nent, a
coil spring 21 supported on the |lower nold section 20 1 elastically

supports a pot HiistEnbodimne) specifically, the coil spring 21 is fitted in
gn OI Ih'; ! P ?t? ?LgAﬁ%FiBrsgﬁfncgj%%pgrgtug ggcclrc(i)l\rllvgeEo asll’fgsft %rcn ogifme%th gf t}ﬁ(e)%re%!er(lthk 9 and
invention is described with reference to Figs. 1 and 2.  In the resin sealing apparatus
according to the first embodiment, a lower mold section 1 is provided with a recess 4, as
15 shown in Fig. 1. A substrate block 5 partially constituting the lower mold section 1 is
- provided in the recess 4 to be in contact with the bottom surface thereof. In other
words, the substrate block 5 is provided to be in direct contact with the recess 4 of the
lower mold section 1 without through an elastic member such as a disc spring unit.
According to the first embodiment, a coil spring 21 supported on the lower mold section
20 1 elastically supports a pot block 9. ~ More specifically, the coil spring 21 is fitted in 2
fitting hole 22 provided on the lower surface of the pot block 9 and another fitting hole
23 provided on a position of the lower mold section 1 up to a prescribed depth from the
bottom surface of the recess 4 oppositely to the fitting hole 22 respectively.
Operations of the resin sealing apparatus according to the first embodiment are
25 now described. When an upper mold section 2 and the lower mold section 1 are
opened, the upper surface of the pot block 9 projects from the upper surface of a

substrate 16, as shown in Fig. 1.

Then, the mold surface of the upper mold section 2 subsequently comes into



23 provided on a position of the |ower nold section 1 up to a prescribed
depth fromthe bottomsurface of the recess 4 oppositely to the fitting
hol e 22 respectively. Qperations of the resin sealing apparatus according
to the first enbodi nent are 25 now described, Wien an upper nold section 2
and the lower nold section 1 are opened, the upper surface of the pot

bl ock 9 projects fromthe upper surface of a substrate 16, as shown in
Fig. 1. Then, the nold surface of the upper nold section 2 subsequently
conmes into -9 contact with the upper surfaces of the pot block 9 and the
substrate 16. Thus, the upper nold section 2 is pressed against t he pot

bl ock 9 afentagiavith fhe tppareutiaces &k gheqrat black 9 andithe substratechsi hddus|then
pressure, i-n Ei.g. 2. Therefpre, .t i b ..Spri 21 is _contracted
e to t hePRs IRt Bn o arnsecqrlfng BPor i 8 Rl lousfB oy S

ol d sect iwtis pteRfbedlclahp pedstis@Oas shBRR in FigUbd TREdefbrd, Ahé Soil ridgtadsi nto a
cavity 15 and thereafter hardened. Consequently, hardened resin (not

“shown) i scémsracted.due A ther dfiwrgvard mavementroftthepdtddodkehtand theeuppenampl lomessur e

for pressing, the upper | d.sectiqn 2_.agai nst_the. pot, .bl ock 9 d the
SubsPr at e PR fetae et L Py LTy o ety AGRTSIE 02 it BiebGetig aiite Dhard fons: 10

First, thehefd8BPhREERAYT EohSeqRbitlyt Haxﬁﬁﬁéfa'rls'ﬁn (’%,sﬂé«%ﬂﬂs MSknfde substrate 16

in response to the characteristi'cs thereof. is clanp pressure can be
changed by conAcairdinggo tieefivpenizddinent othe tchaenp rassuraviolr gresaog ttenuppeor t he -

upper nold ction_2. In other words, the clanp pressure is adjusted by a
pressure g@f@wtl%@é&vwhq P Blogioanch the Slsfratintd 8 GRERBHSIRERIFSLOMt ol | ng

vertical RSB ¥ olBgdiHRRer nold section 2 or 15 the | ower nold section
1 (the upper nnlégsegtpoﬁ gﬁfn Fig. 1) on the basis of the value detected

by tllRe pressur eFsantherclanep@ssiire is et tolaauepioe damaging shesebsttate a6 &uf fi ci ently
| arge value so that the sumof the clanp pressure and a pressure applied
to the upfrspoRssitetheeharasteristios thereehe This clarpp gegeswe ca Boighngekbtoi | spring

21 U R AR NS s B R AL PR 00 10)
t he other words, the clamp pressure is adjusted by a pressure sensor detecting the value
thereof and control means controlling vertical movement of the upper mold section 2 or
15 the lower mold section 1 (the upper mold section 2 in Fig. 1) on the basis of the value
detected by the pressure sensor.

Second, the clamp pressure is set to a sufficiently large value so that the sum of
the clamp pressure and a pressure applied to the upper mold section 2 from the pot
block 9 through the coil spring 21 causes no clearance (refer to the clearance 20 shown

20 in Fig. 10) between the pot block 9 and the upper mold section 2, i.e., no leakage of the
fluid resin 17. The upper mold section 2 and the substrate block 5 set on the lower
mold section 1 without through an elastic member hold the substrate 16 therebetween.
In this step, therefore, the upper mold section 2 directly applies a proper clamp pressure
responsive to the characteristics of the substrate 16 to the substrate 16, thereby

25 preventing the substrate 16 from damage. Further, the pot block 9 and the upper mold
section 2 are pre{fented from formation of a clearance therebetween, whereby formation

of a resin burr is also prevented. Therefore, a resin molding is prevented from a failure.

Then, the upper mold section 2 moves upward so that the upper and lower
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fluid resin 17. The upper nold section 2 and the substrate block 5 set on
the lower nold section 1 without through-an elastic nenber hold the
substrate 16 therebetween. |In this step, therefore, the upper nold section
2 directly applies a proper clanp pressure responsive to the
characteristics of the substrate 16 to the substrate 16, thereby 25
preventing the substrate 16 from damage. Further, the pot block 9 and the
upper nold section 2 are prevented fromformation of a cl earance

t her ebet ween, whereby formation of a resin burr is also prevented.

Therefore, a resin nolding is prevented froma failure. Then, the upper
mol d sect MoK Szcmésandpwmp%ect hé{/hqrhfée HB%rm%lﬁde‘Ftt%e?r statOLoBPYE sect i ons 2

; and 1 are ;9\(9% V%I&Qh%fdggurp a%%r ‘]v%lr mol %gét{o%rs] 2 ﬁ c11 %e é?lgas?gﬁgglsrgalemrd

i.e., when e’ upper an t'rons fromnold

cl osi ng, tlasin@Ghe PbtasIHck isSthildf H%Hué% é?c'tlﬁlsfbﬁ RXhELES PRinfh 1 R&ehRh ko SPring
21, to returnto the position shown in Fig. 1. Follow ng this, the pot

bl ock 9 nieawsitipnahavi m Kgnt.ackolbwing tist He rmkaCke?t mopdsopkvasl inAlostacthen
part .of t | res Tinfilt at| r.ance.18 between the
pot Bl ockwéthéelu "‘gﬁt atg hE’§ Pat 18 FhgD rfggtltﬁﬁﬁag]rﬁ? elg %Fﬁﬁ‘nﬁ}ﬂ%%essar y
hardened egsiicd faafcehedtnt bt UIBBEO GRS BouhaAeBRAk SShatadRa3baym I n Fig.
10), therefore, the upwardly novi ng pot expe € unnecessary

har dened nmmcessary‘ﬁlaeieeécbresm (refer fouhe tnrmaessirythaedgned rdsirotksh®windn Figroot h

verti cal venment not damaged. 10 Then, an ej ection n (not shown

pr ovi ded o e P@w@w gé%ww% blgck Stexpels er\érgxleﬁessa% hajdsged resity t%]e

| ower Q‘Rér%fotré e thn 13&1 }e 8t bloBLSHES éméH%ﬁ AR Mo Alent ﬂq}’éﬂ!{')daﬁu&@@cf eaft er
delivers the resin F ng R e resin sealing apparatus according to the

firsy enbmaernaﬂte}ecmdsrepmt@ﬂae;hemapmvmad dankdlones inbld sxchiva licfectshlie edsar ance
18 between the pot block 9 and the 15 substrate block 5 is expelled due to
the upwar alolld;%ﬁermthe)lroweh@w&@ﬁecbp@dkswtha%@ﬁ@p@ﬁénecélmwmn@ shewhy i s

ensur ed bﬁ@ é ?strate Jock 5 of the lower nold section 1 and the
pot bl ock %@?3 HESHIEOBI"8ck 9 is pressed against the upper nold

'section 2 wit h &ﬂﬂé%ﬁfseﬁﬁ@&bﬁa@aﬁ@ﬁ&oﬁdﬂ% féRRE FirsARFbb&RAt B} d sections 2
and 1 are closed. Therefore, formation of a clearance bet ween the upper
sur f ace oﬂnmqqgssmthardened resin formed in the clearance 18 between the pot block 9 and the
15 substrate block 5 is expelled due to the upward movement of the pot block 9.
Therefore, smooth sliding is ensured between the substrate block 5 of the lower mold
section 1 and the pot block 9. Further, the pot block 9 is pressed against the upper
mold section 2 with a proper pressure when the upper and lower mold sections 2 and 1
are closed. - Therefore, formation of a clearance between the upper surface of the pot
20 block 9 and the lower surface of the upper mold section 2 as well as formation of a resin
burr in such a clearance are prevented. When the upper and lower mold sections 2 and
1 are closed, further, the upper and lower mold sections 2 and 1 hold the substrate 16
therebetween with a proper clamp pressure.  Therefore, the substrate 16 is prevented
- from damage, and the vertical position of the substrate 16 may not be adjusted with disc
25 springs or a spacer (refer to the disc springs 6 and the spacer 8 shown in Figs. 7 to 10)
also when the substrate 16 is dispersed in thickness and variable in standard.

According to the first embodiment, the coil spring 21 employed as an elastic

‘member functions as vertical moving means for vertically moving the pot block 9.
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20 bl ock 9 and the | ower surface of the upper nold section 2 as well as
formation of a resin burr in such a clearance are prevented. \Wen the
upper and lower nold sections 2 and | are closed, further, the upper and
| ower nold sections 2 and | hold the substrate 16 therebetween with a
proper clanp pressure. Therefore, the substrate 16 is prevented from
damage, and the vertical position of the substrate 16 may not be adjusted
with disc 25 springs or a spacer (refer to the disc springs 6 and the
spacer 8 shown in Figs. 7 to 10) also when the substrate 16 is di spersed
in thickness and variable in standard. According to the first enbodi nent,
f

the coi | dpenile wopeeal byeamedd smetienaserd! pisrbeseds thaeppemoldsestion cal
lovi ng e p:§sefs%e Oﬁr/]ogrb%)'cﬁ@ lt er%rggl\ééoglﬁ'gétgng tpu%) %%%P%Pg%grﬁr%f %‘Iljéé/}é/l\yg]ﬁﬁ%ﬁo 1SEPEr and

| ower nol d Sect and pr esses

‘the pot bbaeknRard heNB&ythe AppéddilB@edt M6ldGeEtons RIAndd &4 obeedMByY g t he pot
bl ock 9 downward. \Wen the upper and |lower nold sections 2 and 1 are

opened, onthehbandpthigenoillspraz 21 brtendsi tb nepeithgptiblesit npwatdo nove t he pot

bl ock 9 upward. Second,Enbadi ment) A resin sealing apparatus according
to a%second enbgg?ﬁﬁﬁﬁnﬁ?mPWQBpresent invention is described with

reference to Fi @Sesid s@a'ﬂﬁlg_lﬁppﬁ&ﬁ hesdih® 1dh Stond eABHdithent Bthe peSEA Seal i ng
apparatus according to the second enbodi nent presses a substrate 16

agai nst ainventids ipdescO@bevheith irefpeeote wgFigd. i aidriesiAs shdwinrit Figa. Tawd #)thd5, in
addition to. 10 operations simlar ﬁo th%fe of .the resin s§§lin%éapparatus
‘accor di ng 8 AYSIPPEPUSATBIGINGLANC 1950 SPRRGIMERANTESFES & SYRSFAISTI® nenber

i.e., a pLn: 10 | - O] d: " ward is
o ot oo SREGRRERLE S R O SO gy
cor ri@spondpergtiér3 sichitar o eolt bf therradig eealihg bfyarfudacdérdisg py deifged on a
position of a lower nold section 1 opposite to the pin 24. \Wen the upper
“and 15 | of@bodizieet- s deicsnecibcaliiic moytde mrwBedict heiedorapablewé trench 25

Stores tngoidhaddmo kR R ol SR PRV S 3R GPREI AR Rl 206N

enbodi ment “operates”a _ _ _ substrate 16
agai nst t fendiols vigka Qideh 6tdespbhdig toSthe eﬂaﬂréé:tﬁge 3f el pin R4 @Rbviied ce

before the upper and | ower nold sections and 1 are
on a position of a lower mold section 1 opposite to the pin 24. When the upper and
15 . lower mold sections 2 and 1 are closed, therefore, the trench 25 stores the pin 24.

The resin sealing apparatus according to the second embodiment operates as
follows:  First, the pin 24 presses the substrate 16 against the pot block 9 along arrow
shown in Fig. 3 with proper force before the upper and lower mold sections 2 and 1 are
completely closed. Then, the upper mold section 2 moves downward so that the upper

20 and lower mold sections 2 and 1 are closed. In this process, the pin 24 and the pot
block 9 move downward in contact with the substrate 16 respectively.

As shown in Fig. 3, the upper and lower mold sections 2 and 1 are closed so
that the fluid resin 17 is injected infco the cavity 15 and thereafter hardened while the pin
24 presses the substrate 16 against the pot block 9 with a proper pressure. In this step,

25 the substrate 16 is so pressed against the pot block 9 as to prevent formation of a
clearance between an end surface (right side in Figs. 3 and 4) of the substrate 16 and a

- side wall of the pot block 9.  Therefore, no fluid resin 17 infiltrates into a clearance 18

formed between the side walls of a substrate block 5 and the pot block 9.
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conpletely closed. Then, the upper nold section 2 noves downward so that,

t he upper 20 and |lower nold sections 2 and 1 are closed. In this process,
the pin 24 and the pot block 9 nove downward in contact with the substrate
16 respectively. As shown in Fig. 3, the upper and |lower nold sections 2
and 1 are closed so that the fluid resin 17 is injected into the cavity 15
and thereafter hardened while the pin 24 presses the substrate 16 agai nst
the pot block 9 with a proper pressure. In this step, 25 the substrate 16
is so pressed against the pot block 9 as to prevent formation of a

cl earance between an end surface (right side in Figs. 3 and 4) of the

subst r at eCopsegnently, theiclearansg 118 & prevratgsoi ompiferaation of Haneseesew, hagdened ui d resin

17 infilt j clearancge 18  faor | bet ween t side walls of a

substrate&%ﬁggﬁ&g%g%%“?ﬁﬁe%quﬁp%@ﬁd5$”P§gm&3ﬁéggﬁ%&pfy,_the cl earance 18

_1s prevented frAﬁh&@rna@dqems@ibeunﬂﬁq_@ssﬁ@e_raunmfopieﬁ@sﬂaccbecﬁhgtdﬂh@fs&rona0 t he
unnecessary hardened resin 19 shown in Fig. 10). As hereinabove descri bed,

t he resi newbedimagf atfaina iz elowingorfttichig addition¢o dwseadainedrbpthieresin salingi ns t he
following effect in additio o those attained by t resj,n sealing 5
nppapat us BRACEI AR b P SroaREBal me e e AP L LB S g
betveen t haysahRBIdcRiFadl10E Eot%laa@ls» iR Rt edtr S forPhatidn R GHAREQEN rOm
formati on of unnecessary ardened resin. Therefore, snooth sliding is
ensur-ed beardewad redie | 'Bweeefors lschosthcdlidmg id ensared teheegnahe bivor kndd s¢ationHe

af orenmenti oped resi eal ing apparatus, the pin 24 for pressing the 10
substratea%gﬁﬁéﬁFﬁ@Ekghe pot block 9 is provided on the upper nold section

2. However, thﬁletmégﬁ)? eﬂ%f&)\?@@I’«%sﬁlnseial%%gln%tepfx{?ﬁ%téﬂ%%r?94tgg' %rgs%% %fetﬁ§enen“ oned

structure but t pin alterna rovid ower nold

sectl0on 1lsubstitteN&ragainitahpdi Moty i frevided or4he wppeér blpsvbaed olowaved de of
the I ower nold section 1 independently of the upper and | ower nold
sections thegyepent inygitignys jrdewricter o Hrgieremantiansd gtreetuichuiteespinf2dmeayer , t he

15 pin 24 PI%Xatg%%/gorefpgé‘ﬂ@%ag gée ﬁle%ﬁgls m%faesegtyot}lsg r Zﬁ;\u%tﬁ%? a@g'%t?\%éyeélpegori]lg 9% bl ock

9 before sectrons are ¢ may nove
backwar d iy $epasvided onfd 98 e ROWerthslg kedtioalltifdegeh@entpREThARShet aer Mol d

sections 2 and bare closed. In

lower mold sections 2 and 1.  In any one of the aforementioned structures, further, the

15 pin 24 may move forward to press the substrate 16 against the pot block 9 before the
‘upper and lower mold sections 2 and 1 are closed and may move backward to separate
from the pot block 9 after the upper and lower mold sections 2 and 1 are closed. In
addition, the pin 24 may continuously press the substrate 16 against the pot block 9
when the upper and lower mold sections 2 and 1 are closed.

20 In the resin sealing apparatus according to the second embodiment, further, the
substrate block 5 is directly in contact with the bottom surface of a recess 4 of the lower
mold section 1. However, the present invention is not restricted to this but the pin 24
may press the substrate 16 against the pot block 9 while an elastic member (refer to the
disc spring unit 7 shown in Figs. 7 to 10) elastically supports the substrate block 5.

25 Also according to this structure, the clearance 18 between the substrate block 5 and the
pot block 9 is prevented from formation of unnecessary hardened resin, whereby smooth

sliding is ensured between the substrate block 5 and the pot block 9.  Further, the pot

block 9 may be directly set on the bottom surface of the recess 4, while some elastic
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addition, the pin 24 may continuously press the substrate 16 agai nst the
pot block 9 when the upper and |lower nold sections 2 and 1 are closed. 20
In the resin sealing apparatus according to the second enbodi nent, further,
the substrate block 5 is directly in contact with the bottom surface of a
recess 4 of the lower nold section 1. However, the present invention is
not restricted to this but the pin 24 nmay press the substrate 16 agai nst
the pot block 9 while an elastic nmenber (refer to the disc spring unit 7
shown in Figs. 7 to 10) elastically supports the substrate block 5. 25 Al so
according to this structure, the clearance 18 between the substrate block 5
and t he @mbglrwwlgtlpdlymeyMttmwsm blockdt i ddsocdccondrgrtogbiarsyruttargened
sli di ensured between the substrate bl ock 5 and

[ ﬁZ' got bﬁ?ls&f?ﬁ@nce; Wé?ven{eﬂgg%?omﬁrlew eSS SHY hardened Te5ing ¥ SGRY t he
bot t om sug QGe sl‘?i‘m% Eéaeng‘?&F Gw/en WMl FGstEL?(gﬁ % 38hd fhepo Do é%loc@an aﬁ?‘y

el astically suppor e su strate b SO acc ing to t

st ruct ur eone dfftbe afbemrentioredlBnicturpy, anethéresipd ofuprihg suwt dsanspoihg mﬁraec essary
har dened resjn, whereby snpoth s|iding is ensured between the substrate
bl ock 5 alﬁatal ligangiertal. i @érwoglte M3tesial congHing  metal oA R PObRICi eI uct ur es,

anot her typg.9%; gﬁkhﬁgcﬁﬁﬁﬂ cAS a spring of a 5 nmetallic material, a

conposite naterl containing a netal or a polyneric material nay be used
as the el astic (Third@mbod{nidtity d Enbodi ment) A resin sealing apparatus
according to a third enbodi nent of the present invention is now described
with reference 6e5m Halingapparptes aqeardingetorathird eabafimegt ofithe apgsantat us

accor di ngn{/&tﬁ)gerlsf @3% dg c?Eb&)WnH‘?&tgfelnce {owlgss%ﬂgr Z(in ! O\é%gf‘grlagnvert | cal

novi ng. neans er ent Troma ¢ Spri operates upper nold

secthon 2, F@Bﬁht@ dce¥ringte e ﬁﬁ@tdn%dﬂm@ﬁea ﬂhﬁls@@&% b Oided®d GertitaSi ng, as
shown in 5 and 6. The thrust bar 26, forme by a C¥I|ndr|cal menber

or a pl urlaDVmg menpdiffereht fkemmegeiblespsing 25 opgraiey aflerdinoippst teldseatipai? agd mermber
a1 ving. nOHET PR CHBA R FEARRG o B eRpr <RbpdR i Elsa > 6T cBiN v moved
by thi's dihht B8 18 8dthed By R I RGKmMImbEY 3+t pliilify N plREINSImBIM e Gs
provided outside a holding member 27 holding the shaft of a plunger 11.  This thrust
.15 bar 26 is connected to driving means (not shown) having proper thrust force, and
vertically moved by this driving means. A pot block 9 thrust by the thrust bar 26
moves upward beyond a position reached when the same is pressed by the coil spring 21
in a completely extending state. |
The resin sealing apparatus according to the third embodiment operates as
20 follows: When the upper and lower mold sections 2 and 1 are opened, the thrust bar
26 stands by on an initial position at an interval from the pot block 9.
As shown in Fig. 5, the upper mold section 2 moves downward so that the
-upper and lower mold sections 2 and 1 are closed similarly to the structure shown in Fig.
2. Inthis state, the coil spring 21 presses the pot block 9 against the upper mold
25 section 2 with proper force. IV‘A:‘Similarly to the resin sealing apparatus according to the
second embodiment, a pin 24 presses a substrate 16 against the pot block 9 with proper
force before the upper and lower mold sections 2 and 1 are completely closed. The pin

24, operating similarly to that in the second embodiment following this step, may not be
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noves upward beyond a position reached when the sanme is pressed by the coi
spring 21 in a conpletely extending state. The resin sealing apparatus
according to the third enbodi nrent operates as 20 follows: Wen the upper
and lower nold sections 2 and 1 are opened, the thrust bar 26 stands by on
an initial position at an interval fromthe pot block 9. As shown in Fig.

5, the upper nold section 2 noves downward so that the upper and | ower
nold sections 2 and 1 are closed simlarly to the structure shown in Fig.

2. In this state, the coil spring 21 presses the pot block 9 against the
upper mold 25 section 2 with proper force. Simlarly to the resin sealing
apparatusP&E@gﬂdpHﬁﬂﬂ@“ﬁh@Vﬂﬁé@ond enbodi nent, a pin 24 presses a substrate
16 against the R8Lq %ﬁ) 11%51% fné{) Oﬁ%{é a Eaglr g:/ei.? a%]:i?heef\eaﬁ{gei hARRELd ?fpgel ower

mol d sections 2 and I are ose operatl ng

simlarly cb@plefiad airéid msld&%cmﬂcmmedhmhtrit@Illsqlm 'Bﬁlrd%ﬂé@re%Tnel& M@¥n N0t be
-14 prOV|ded in the pr esent i nvention. Then, fluid resin 17 is i nj ected

into a cavheyppesmakdisertien 2 afoves uprearde n &xithetrben sdaling epnapites aongrding &5 n

nol di 2 l,ud th bstrat 6 h d
uppe:’sn?rol 3}‘6!5@‘%9%8{1?% “}?Bgéiu S\/\%’?‘Bgz ﬁx?q%g arfieg lgﬂelgltlgtﬂﬁﬁﬁtat?lagﬁg accor d| ng

to 5 the 48658 &Hﬁ’?éibé@%% thetlb@fencﬁ’i'oid s%@ﬁémgv%ln ﬁ%&tuﬁ@oﬁsmfoﬁi deghidt t\éﬁl-t)! thrust

the pot block 9 wupward with respect to the | ower section when t he
upper nol do seat upwaidl, s¢.awhen theapprevanddpwear nipldl seeﬂqnsﬂmd It &re reipzpsed frand | ower
nol d sectio 2 and 1 ar rel from 05|n t t he pot

bl ock 9 ré‘E‘ﬂ&ﬁlgs'P%v SL‘)htaatt poLl O%bgf‘?til@ﬁt? émpia]d)osﬂo (Ii‘?ﬁ’lorl wilng this step,
an_ej ect | gB1pk{ig 3 BeVIIGERRA pil%0 bAWRIed B fle RRF il JodiBhtShiustiife

resin nol di ng 2 ugmg omtﬁ)tl ? ge edQ@ s%ctloggg stratgsbﬁock 5)
al ond wi t hesitt tmeldurpgm?rlmpwmrdé‘nmnthedcbwerhaol[dcsbcttdnob(suBstralFubIbble5) alang tMithr

ej ection pin (not shown) ovi ded on the upper nold sectiogn 2 thrusts the
resin nol & %&"’%é H&Mﬁ%ﬁ?t&fg{‘%ﬁ‘?tt ek %pM%I%O%EFJFGFPHZsz%Otéh%‘OW in Fig.

6, the thrusfq éﬂac{nt%g IHQMiroq(Ztt%sz %Q? mthﬂF)fdﬁ}U id‘n Mard]fﬁ)rﬁ) q%Ck 9.

Thereaftel a transpor hant sm (not s [ vé’rs he resin di ng 29
upper mold section 2

As shown in Fig. 6, the thrust bar 26 moves upward to further thrust the pot
15 block 9.  Thereafter a transport mechanism (not shown) delivers the resin molding 29
thrust from the lower mold section 1 by the ejection pin 30.
In the resin sealing apparatus according to the third embodiment, the thrust bar
- 26 moves the pot block 9 upward to a position above the position reachable through
extension of the coil spring 21.  Also when unnecessary hardened resin is formed in a
20 lower portion of a clearance 18 between the pot block 9 and the substrate block 5,
therefore, the thrust bar 26 moves the pot block 9 upward thereby expelling the
unnecessary hardened resin.  Further, also when such unnecessary hardened resin
strongly adheres to both of the pot block 9 and the substrate block S in the clearance 18,

the unnecessary hardened resin is expelled by the thrust bar 26 moving up with large

[\V)
ot

thrust force. Therefore, smooth sliding is further effectively ensured between the lower
mold section 1 and the pot block 9 also when unnecessary hardened resin is formed in
the clearance 18.

While both of the coil spring 21 and the thrust bar 26 are employed as vertical
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thrust fromthe | ower nold section 1 by the ejection pin 30. In the resin
seal i ng apparatus according to the third enbodi nent, the thrust bar 26
noves the pot block 9 upward to a position above the position reachable

t hrough extension of the coil spring 21. Al so when unnecessary hardened
resinis formed in a 20 | ower portion of a clearance 18 between the pot

bl ock 9 and the substrate block 5, therefore, the thrust bar 26 noves the
pot bl ock 9 upward thereby expelling the unnecessary hardened resin.
Further, al so when such unnecessary hardened resin strongly adheres to
both of the pot block 9 and the substrate block 5 in the clearance 18, the
unnecessamypvingmiteneih thediinl dnsbostupeit] edy the thiust bdr26sbaybaren2éivelpbeng up with
| arge 25 thrust f rce Ther ef or e, th sliding is further effectlvely
ensur ed bETRBETH: t B oG thedhiSLhaE b GHRCHioRep R aerioE! Y BRKTSn 16 when

unnecessa@%l@ﬁé%@@?‘o?bl‘ k bor ﬁﬁgus' c%ée tf@r?he(}l f£a% &2{)&?‘%6 pgg}'%ljag bOt h Of

the coil sprin he thrust are enploye as v

novi ng nepmsses thet g bidek ochgatisothe WP Pér, meld Isyctione whhk u%’toﬁbﬁbre@ﬁnmen
alternatively be enployed. In this case, the thrust bar 26 functions as
t he §ert|Ehﬁlupﬁ%mnﬁdowan@ldfseetlorvératnrdclaarraylomln ncherdferepthe rpsimedaliog | n this

case, fur I rust bar ref er abl ot blo

2ga ot HOREBLA R Crmpien 258 S8 e BE B e Rl SRR S per

_and. | over “mlétks@@%dnﬁﬂﬁle%p@eﬂméldade@tl&{ PaRfconlREhRAA ®ntbiRg tRSVéHisAal i ng
apparatus preferably conprises a pressure sensor detecting the pressure for

pressing: mhéemmtofﬂredbmgbaarg?&r ingespohss tumlpeavalmnﬂale@@tbr the pPesawrd seuRory ol

troll t t th t b 6
o the val ue delatt Byt ieReh iR EERgas rrde AoPifont | oned resi n

- sealibng apRBéAhYS:, %%Qﬁﬁra@egblb&ybﬁrdah}/ r:sinsmmg‘q%iro%mnold fetisnlsi mate bl ock
5 partially constituting the | ower secti on is in contact vmththe

bot t om suedmax voth the bettes sufaqeraf\a rdeds i proshded 10\Ah§r lomet chodbstctiom 11.
According,to the gr esent inventio

al t er nat i $EFQFdig8 tO therresent @He%qnhﬂ?‘ﬁg"%\pe e;“bﬁ%p‘re? bi%%ﬁt : %t’ gltgil%?‘tléh’gbernggl n
seal i ng aﬂ&%‘%ﬁ&&'&mﬁ%@l HePehdiPsdchBn i hi rd enbodi nent, the coil spring
In the resin sealing apparatus according to the third embodiment, the coil spring
15 - . 21is used as an elastic member supporting the pot block 9.  Alternatively, the coil
spring 21 may be replaced with another type of spring serving as an elastic member.
Further alternatively, a metallic material, a composite material containing a metal or a
polymeric material may be used as the elastic member so far as the material has
prescribed elasticity, durability and heat resistance.
20 In the resin sealing apparatus according to the third embodiment, the upper
mold section 2 moves downward so that the upper and lower mold sections 1 are closed.
According to the present invention, however, the resin sealing apparatus may
alternatively close the upper and lower mold sections 2 and 1 by moving the lower mold
section 1 upward or relatively moving the upper and lower mold sections 2 and 1.
25 The present invention is also applicable to a resin sealing apparatus setting
substrates 16 on both sides of the pot block 9 shown in Figs. 1 and 2, 3 and 4 or 5 and 6
respectively for simultaneously sealing two chip-like elements mounted one by one on

the two substrates 16 with resin.  According to this resin sealing apparatus, efficiency
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15 21 is used as an elastic nmenber supporting the pot block 9.
Alternatively, the coil spring 21 nay be replaced with another type of
spring serving as an elastic nmenber. Further alternatively, a netallic
material, a conposite material containing a netal or a polyneric materi al
may be used as the elastic nenber so far as the material has prescribed
elasticity, durability and heat resistance. 20 In the resin sealing
apparatus according to the third enbodi ment, the upper nold section 2
noves downward so that the upper and | ower nold sections 1 are cl osed.
According to the present invention, however, the resin sealing apparatus
may al te?ﬁf&ﬁlp\ﬁ%ar‘?géW@%éafttPf‘eﬁJGBﬁreWpéﬁ‘fP tower mol d sections 2 and | by
ToVing Lne | OvehuRld m G Jubol B Ao oL EHALI MR M. &b paper and

| oner nold sections resen Avent | on 1s a so applicable to
a resin seairyghdeppsdahatshé Sirid Rby lﬂ@trﬁﬁorlﬁx&ékab@lefbrﬂy dfdisalot tdre pot
bl ock 9 shown in Figs. 1 and 2, 3 and 4 or and 6 respectlvel for
SI mul t anebaitikon Beaky n@llmmimhﬂp—ﬂmrn@né Iswmféhmsmmvemo {m t he
ubstrqt%sth:mnt esin. cording to this resin seallng appar at us,
eff| i enc§Y P¥ thytepmE phihe anpdng 8§ §P5s can be further i nproved. Al though the
present invention has been described and illustrated in detail, it is
clearly understood that the sanme is by way of illustration and exanple only
and is not to be taken by way of limtation, the spirit and scope of the
present invention being limted 5 only by the terns of the appended
claims. WHAT IS CLAIMED IS: 1. A resin sealing apparatus conprising:. a
| ower nol d section receiving a substrate nmounted with a chip-like el enent;
a pot block, fitted in said |l ower nold section to be vertically novable,
having a pot portion reserving fluid resin; 5 a plunger fitted in said pot
portion to be vertically novable for extruding said fluid resin; an upper
nol d section having a cavity provided oppositely to said | ower nold
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section for storing said chip-like elenment and a resin passage rendering
said pot portion and said cavity comrunicate with each other, 10 for
sealing said chip-like element with hardened resin forned by said fluid
resin injected into and hardened in said cavity, and further conprising
vertical noving nmeans vertically noving said pot block, wherein said upper
nol d section and said | ower nold section hold said substrate 15

t herebetween with a proper pressure while said vertical noving neans
presses said pot block against said upper nold section when said upper
nmol d section and said |ower nold section are closed, and said vertical
nmovi ng medWEATIPLSLAMNEDISt bl ock upward in contact with said |ower nold
section when said upper nold section and said | ower nold section are 20
rel eased fromnold closing. 2. Aresin sealing apparatus conprising: a

| ower nol d sectiion Are&iRisydling apparbschbablsin@unt ed with a chip-1like el ement;
a pot block, fitted in said |ower nold section, having a pot portion
reserving fluidleweimoldsegionngesivifg e seltbtiate meredwith pohip-idee dleméns;
vertical ly novabl e for truding . said - 18 . flujid resin; an er. mold
Secti on havi ng- 8 PonoiFs THielus af Sfoastd argiop b b irtRuhmS RS BEGadRi on 1 or
storing sabfpsRbRrdselfmeel 8RR @and a resin passage rendering said pot
portion and said cavity communicate with each other, 10 for sealing said
chi pdl i ke el eneatplwigehfithealidenidgor psitivnftobawertioyllysmochbld for dxtreding said nj ect ed
into and hardened in said cavity, and further conprising a novabl e nenber
pressi ng SHidfe8fbstrate against the side wall of said pot block before

\?\/ﬁie(rjeiuﬁper ol d 5 66hdrAb1A9LS A hdvihg WRhviBPhBvRES bb Pk Go sGATHNEL AbY C! osed,
: section for storing said chip-like element and a resin passage rendering said pot portion
and said cavity communicate with each other,
10 for sealing said chip-like element with hardened resin formed by said fluid resin
injected into and hardened in said cavity, and
further comprising vertical moving means vertically moving said pot block,
wherein
said upper mold section and said lower mold section hold said substrate
15 therebetween with a proper pressure while said vertical moving means presses said pot
‘block against said upper mold section when said upper mold section and said lower
mold section are closed, and
said vertical moving means moves said pot block upward in contact with said

lower mold section when said upper mold section and said lower mold section are

20 released from mold closing.

2. A resin sealing apparatus comprising:

a lower mold section receiving a substrate mounted with a chip-like element;

a pot block, fitted in said lower mold section, having a pot portion reserving
fluid resin;

5 a plunger fitted in said pot portion to be vertically movable for extruding said
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15 said pot block and said | ower nold section are relatively vertically
novabl e, and said fluid resinis injected into said cavity while said
substrate is pressed against the side wall of said pot block. 3. Aresin
seal ing nethod using a resin sealing apparatus conprising a | ower nold
section receiving a substrate nmounted with a chip-like elenent, a pot

bl ock, fitted in said |lower nold section to be vertically novabl e, having
a pot portion reserving fluid resin, a plunger fitted in said pot portion
to be vertically novable for extruding said fluid 5 resin, an upper nold
section having a cavity provided oppositely to said lower nold section for
storing stiidredr;p-1i ke el ement and a resin passage rendering said pot

portion and said cavitY conmuni cate wi.th ea&? ot her for sgﬁling ﬁ id

chi p-like el eme?ft URRCE RoldSertiam Ry med £ty droadedgprositaly 19 sidIaveimpld nj ect ed
into and farsenediditeSaiddnmaiid [ oSG of . 10
hol di ng saié substgagg%bet gﬁE%%Pﬁﬁﬁg%g?Eﬁgﬁgyggg?%%%bﬁggaggfBgﬁ§&6r nol d
section wirdsaal vopesmpuessierdth ¢uol offtegssi ng sai d pot bl ock agai nst said
upper nol d section, for closing said upper section and said | ower section

d

thrd¥igh the st©pseading sydchiprikesignens widthagdeaedirrgingpened biysaihflgidgesin bl ock, |
and -19 15. fyrther rlsi.ng.: . of injecting said fluid resin into

sai d cavi@Vmﬁffﬂ%égﬁgggfhﬁggg?&qﬁgi%gﬁﬁng said fluid resin; and noving said
- pot bl ock upwafitheNcdifitsaata MblAblSALAbEOWEsiNERL BBt AgAddt e si§i d upper

mol d section and said |lower nold section are released fromnold closing. 4. |
A resi n swall phepidpetiderkibsiorg said nppermeldaksting aagpaiddower moldmersomaea | ower |
nol d section rFFeHvingwﬁ substrate mounted with a chip-like elenent, a pot

bl ock, fiY¥RYCFIRshVASHBr ol d section to be vertically novable, having

a pes portion rasepitilébkidndisid 1698 rﬂoldaseahdélrbfgléEelg‘atixletye&érdiw@%di«aele,t portion
ul

to be vertically novable for extruding sa
and ‘

said fluid resin is injected into said cavity while said substrate is pressed against

the side wall of said pot block.

‘3. A resin sealing method using a resin sealing apparatus comprising a lower
mold section receiving a substrate mounted with a chip-like element, a pot block, fitted
in said lower mold section to be verticaﬂy movable, having a pot portion reserving fluid
resin, a plunger fitted in said pot portion to be vertically movable for extruding said fluid

5 resin, an upper mold section having a cavity provided oppositely to said lower mold
section for storing said chip-like element and a resin passage rendering said pot portion
and said cavity communicate with each other for sealing said chip-like element with
hardened resin formed by said fluid resin injected into and hardened in said cavity, said
method comprising the steps of:

10 holding said substrate between said upper mold section and said lower mold
section with a proper pressure; and
pressing said pot block against said upper mold section,
for closing said upper section and said lower section through the steps of

holding said substrate and pressing said pot block, and
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5 resin, an upper nold section having a cavity provided oppositely to said
| ower nold section for storing said chip-like elenent and a resin passage
rendering said pot portion and said cavity conmunicate with each other for
sealing said chip-like elenment with hardened resin formed by said fluid
resin injected into and hardened in said cavity, said nethod conprising
the steps of 10 hol di ng said substrate between said upper nold section and
said lower nold section; and pressing said pot block against said upper
nol d section, for closing said upper section and said | ower section through
the steps of holding said substrate and pressing said pot block, and 15

f ur tiver conprisﬁﬁﬁwfﬁ@nB@%%ﬁﬂ@ﬁﬁmbpgssing sai d substrate against the side

wal | of said pot_.bl.ock .before .conpletely. clpsi. sai d upper nold section
and sai d | ower H%?ﬁ“%8%5%8erﬁﬂfggf?ﬂ§a§§?aﬂﬁFﬂ?%hW8§3n into said cavity
with said pl unggsrdehihg SaiPreRISENS H@i d substrate against the side wall of
sai d pot block; 20 hardening said fluid resin; and opening said upper nold
section and sai chovogseidmoit dlosk apiverd in-c@@tact with said lower mold section after

said upper mold section and said lower mold section are released from mold closing.

4. A resin sealing method using a resin sealing apparatus comprising a lower
mold section receiving a substrate mounted with a chip-like element, a pot block, fitted
- in said lower mold section to be vertically movable, having a pot portion reserving fluid
-resin, a plunger fitted in said pot portion to be vertically movable for extruding said fluid
-5 .~ resin, an upper mold section having a cavity provided oppositely to said lower mold
section for storing said chip-like element and a resin passage rendering said pot portion
and said cavity communicate with each other for sealing said chip-like element with
hardened resin formed by said fluid resin injected into and hardened in said cavity, said
method comprising the steps of:
10 holding said substrate between said upper mold section and said lower mold
section; and
pressing said pot block against said upper mold section,
for closing said upper section and said lower section through the steps of
holding said substrate and pressing said pot block, and
15 further comprising the steps of:
pressing said substrate against the side wall of said pot block before completely
closing said upper mold section and said lower mold section;
injecting said fluid resin into said cavity with said plunger while pressing said
substrate against the side wall of said pot block;
20 hardening said fluid resin; and

opening said upper mold section and said lower mold section.
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